41S 


y\alson: silver salvabsan m treatment of syphilis 


uK2,j;J7.Sh^ rX'iS"^ ” d Ku,,luri "‘ ! inl "**■• 
^JSsXiSsi *Z35£ aaarsrsir Aoru - with ^ *•« *«- 

into the°Pericajdium, iZtftSSuZ «•&"*•*** *“ 
.Se.’Vo'fS' «2 A ° r " C A °" Wm ,! “P'“rin K into .he Pleura. Dublin Jour. 

.ielwra i„L“ d E & d"“K.i7e.^tef' d '“ 

W, rn^Titz 0 ^ 1, ™ 0rrha "-- fr0m ,h ° '•W'ndelphin 

jSSfeWBasssa as ssaawt 

VeJ Jt^er,^, ta '° ^ 

,!u,,lurc in, ° "*' M ' 
‘i™ 

O.W„Rr^ O M4eLt r .90^r 8 KOm,,,il “' , '' mC " W *— A ~°- 


SILVER SALVARSAN IN THE TREATMENT OF SYPHILIS.* 


By Charles M, Walson, 

MAJOII, MEDICAL COUPS, C. 8. ARMT. 


uoii the courtesy of Ehrlich’s distinguished pupil and 
>r, I rofessor kollc, early in November, 1919, Colonel Earl 


Through 
successor. 

ii ■) .—, .Mnuuucr, luiy .Colonel Earl 

11. Bruns, chief surgeon, A. 1-. in G„ received 1000 ampoules of 
siluTsidvarsan from the George Speyer Haus Laboratories, Frank- 

Mni r n r "| K “?’u- l 0 " 1 ' ,?T S , tUrnc ' 1 this Preparation over to 
Major Hobcrt W. Kerr, Medical Corps, the Commanding Officer 
of the Base Hospital (now Station Hospital), A. F. in G., Coblenz 
Germany, with instructions concerning its use which he had 
obtained personally from Professor Kollc. The first results seemed 
favorable and its further use was decided upon. Additional 


, • Wcichlirodt, Knnucr, Scoli-Donn and Gonnericli • 
Diluting, Georg Speyer llaus, Frankfurt. 


Ztachr. f. Acratliche 


Fort- 
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3t i pro 0 cu«mer arati0n ° b,ai "" 1 thr ° U « h *P»t- 

s-.lvT^., that ! imc 0VCr 800 pati, '" ,s havc >«'" treated with silver 

vlnTt the r re i ! Ik ‘" 8000 in i ecti ™ s having been 

a ,. ; at I! '>^ II..sp.tal and Convaleseent Hospital l.v or under 
the direction of the following officers: Majors Carter and Flvnn- 
|p""'l rOUKh ' ^froft and Moore; Lieutenants Cu'wen! 

. mas ’ I ! latk b»m, Bourbon and rnyself. The Iaboratorv work 
-;.nneet.o„ with the Venereal Clinic has .K*n .hTh?>h£ 
f o litzho". Lieutenant McNeil and Lieutenant Elmcndor'f 
Composition and Description of SUver Salvarsan. Ivolle' states 
that silver salvarsan contains 22.4 per cent. arsenic and 14 1 per 
cent, silver. Bauer- says that the silver in silver salvarsan is no. 

ludma'v l» .“n'V'’ ?u"!! f ‘T- !’ Ut 11 ton) P lex '•'-'"'■'nation 

lie advances the theory based on different experiments, that 
this, semicolloids act as colloids in the system. He states that 
m silver salvarsan. neosalvarsan and old salvarsan the relative 
chc.nothen,pc..t.c coefficient is silver salvarsan I to 2.-,. neosalvar- 
1,1,1 sal y arsan 1 to 10. He further states that the 
arsenic component is materially decreased in silver salvarsan 
owing to the combination with the antisyphilitic silver component. 
Isdu ,, , ,, make it seem probable that silver sal- 

\ars.in s hjdrolized ill tile body and set free as true colloids. \ 

I -dT , ; V oI;:: l,a (02) P"' ,,f ^ contains 

n.uj.)4 silver and of arsenic. 

Nlver salvarsan is prepared in the Ehrlich Laboratories at 
Frankfurt and the powder is placed in ampoules in the following 
doses. One-tenth (0.1) gin., fifteen hundredths (0.15) gin two- 
tem ,s 10 2) gm .hree-lenths (O.d, gm. The ,mwder is gmvi.'h 
1 aek and in solution takes on an icthvol brown color. 

Characteristics of SpoUed Silver Salvarsan. Silver salvarsan in the 
original ampoules keeps for an unlimited time so long as it is not 
damaged. .Small cracks in the glass permitting the entrance of 
air cause silver salvarsan to become decomposed and therein- made 
poisonous, rhe decomposition is not so easily discernible in look¬ 
ing at an ampoule of the silver salvarsan while in powder form as 
when placed m a solution. 

If the silver salvarsan has deteriorated the powder is darker in 
color and does not change to an ichtliyol brown color when placed 
in solution, but takes on an opalescence of pronounced cloudiness 
or it floats around on the surface of the water in black particles 
in which the undissolvcd silver salvarsan is recognized bv tile 
naked eye when the solution is held to the light. 

SUver Salvarsan as a Spirocheticide. Kolle and Hitz- state that 
Sliver salvarsan is to be considered a true combined preparation 
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containing two chemotherapeutic-ally effective components silver 
laving a catalytic effect on tile salvarsan molecule. Thev further 
state that it hasbeen experimentally proved that arse'nobenzol 
s a direct spirocheticide, because of anchoring of the arsenic in 
the spirochebc plasma. Many experiments, espeeiallv those show- 

mtiot of’this Tn Pe “ n, r " f Spirwh,,t " ! » f t"'‘he adminis¬ 
tration of this drug, incline to the opinion that silver acts as a 

nstrictn.g agent on the multiplication of spiroohetie. The action 

en ', 1 ' 7 r ? ,l r r , s “ lv “ rs “" - successful i„ preventing 
increase of spirochetal because of the specific affinity of the s-,| 
varsan to the spimehctie. the silver with the whole molecule of the 
anchored fast to the spirochetal of the syphilitic 
tissues. I or this reason the combination of the silver with the 
salvarsan is of special chemical thcrape-utie value! The sil^r 
salvarsan acts also on the spirochetal within the syphilitic tissue 
Ehrlichf 'mat 1 ”" ”***? “ thc *h« this term was ufdby 
In a series of experiments they have shown that in rabbits the 

!“« S fi Un '!| V f ™ m the rabbit. The hard chantfTsoftens 

' disappears. Not only d, H -s colloidal silver but also 

organic and inorganic silver salts combined with albumin influ- 
i ci the manifestation of syphilis and the spirochetie. The effect 

> Silvir compounds. Animal experimentation finds silver salvir 
1 “S effective as salvarsan lli(Ki) and three times as effective 
as neosalvarsan (014). KoIIe further states that silver ra v- iff 
is old salvarsan m active form plus silver and that 0.25 silver 
salvarsan equals 0.4 old salvarsan. 

I *! d “ ic Adm inistration of Silver Salvarsan. Bruhns and 
f'fi cTff'fc XT:!!/? 1 * " f Sllv, ' r -‘fvarsni, dissolved 

do40 ;-.f ,hi ' 

Kerb uses (, c.c. of freshly distilled water to even- one-tenth (0 11 

fTtiififTom^e^'a ."1 Zimmcrn'malmf"solution 

mlf™' ( fn l pV ^r&«ra; of pr,pan,ti<,, i- .■— 

sixlium chloride. Schoenfeld and Himbaum^pffer "m"u> 80 
c.c. of normal sodium chloride (C. I*.) solution Kolle‘ rccom- 
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memls 10 c.c of distilled water to each one-tenth (0.1) on. Drev- 

fn™‘thHn h I " C S mUM " nl> ' re,Iistill< ' d «torili Z e.l water 
fro. the Jena glass apparatus, avoiding the use of anv metal that 

;;o,l,1 contact w„h the solution except the platinum 

uses -f Efcl* " , .° dific V rz , t fringe. Lenzmamc 

' : a ' r 7 s 5 T,n K t '- jiiniluium 8 uses the Schreihus .-lass 
s.Tinge holle suggests Weehselmann’s apparatus. 

raetually all the above-mentioned authorities emphasize the 
importance of giving the solution very slowlv. Hnihns and I aw 
enherg state that tin- least time required for each injection should 

r it ti ,r .r: + ° TT*■ ra " S -tintion to the 

ritatinj, elket «f silver salvarsan on the tissues and states tint 

,‘CnV X 'l"T 5 " that '"j llr - V . .. wall of th,- vein 

Iks not occur and that great care is used in seeing that the needle 
S .m the vein properly before administering the solution 

Hoipha^sfc:" 1 ,ht ’ S,i ‘* i,m .* Convalescent 

The water is distilled the day previous to its use. The distilled 

varyin' S Tl" "'l th<> d “?' ? l th " »<lmmistratio„ of the silver sal- 
arsan. I he water used is at room temperature. The silver 

r 'nni! I *" 95 ' KT «"t- "f alcohol, 20 

a. of the sterilized distilled water are placed in a 00 c.c. medicine 

g ass and the contents of the ampoule containing the silver sal- 
varsai, are dropped into the glass containing the distilled water. 
Jfu siher sulvarsan powder floats around on the surface of the 
water until it is completely dissolved, which takes approximated 
one minute. The solution now takes on an ichtliyol brown eohw 
I it contents of the medicine glass are now drawn up into a 30 e c 
I.ucr syringe. Just prior to the insertion of the needle the- operator 
lines same with a piece of sterile gauze in order to prevent the 
solution from coming into contact with the tissues, After the 

fill'flie wr'i! 7 ,r° ,he Vei " enou * h ,,loo<1 » withdrawn to 

h the Imn o f 5 T “T P° sitive of tlll ‘ "ecdle being 

i th, lumen of the vein, and, according to Kolle, the toxicitv ,if 

Sihtr salvarsan is immediately reduced hy the addition of albumin 
or serum, lhc injection of the solution is made slowlv, requiring 
a proxnnately one minute. The needle is withdrawn quickie and 
a | X ? r. r ; l, ^- tlK ' ,,a . t,cn, s «™ marked pressure 

iiuid hack to^" " r,,<r *° prevent *>* 

Dosage. Galewsky'i considers small doses of silver salvarsan 
necessary the treatment of syphilis. He commences it with 

mntliTo 1 ]? '' 5 Bm -, f ° r . a,lemic women, otherwise one- 

nth (0.1) gm.; increases the dose ever}- four or five davs to a 
final maximum dose of three-tenths (0.3) gm. to men and iwentv- 
fne-hundredths (0.2o) gm. for women. Total given by him to 
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g en jn.tbe course «.f treatment is 1.S gm. anil for women 1.5 gm 
Ie ordinarily Rives eight to fifteen injections of silver salvarsan in 
the first course of treatment for primary seronegative syphilis 
anil four to six injections in after-treatment. In order to’avoid 
what he terms spirochetie fever in virulent secondare stage of 
syphilis, he gives a first dose of five-hundredths (0.05) gin' and 
second dose of fifteen-hundredths (0.15) gm. 

Dreyfus’ states that no fixed total dose has been found as vet. 
He has given as high as :i or 4 gms. to a patient in from six to ten 
weeks without after-effects. 

Schoenfeld and Bimbaum' state that thev use for the first 
two or three doses for men one-tenth (0.1) to two-tenths (0.2) gm 
and for women one-tenth (0.1) gm. to fifteen-hundredths (0.15) 
f n \ ’?. r .. t ‘ lc ncxt " r S1X doses in strong men thev give three- 
tenths (0..5) gm. to thirty-five hundredths (0.35) gin. and for strong 
"omen two-tenths.(0.2) gm. to twenty-five-hundreiltlis (0.25) 

gill, they follow this treatment with three or four doses at six- 
day intervals, giving men twenty-five-hundredths (0.25) gm and 
women two-tenths (0.2) gm. They state that the average total 
dose of o to gm. for men and 2 gm. to 2.5 gm. for women 
should he given in ten to twelve injections. 

Bruhns and Lowe.il,erg* give the following course of treatment: 
twelve injections of silver salvarsan with three or four davs’ 
interval. 1-or the first dose they give one-tenth (0.1) gm. followed 
hvc d “es of two-tenths (0.2) gm. and this is followed l,v six 
doses of twenty-five-hundredths (0.25) gm. 

herb administers one-tenth (0.1) gm. and two-tenths (0.2) gm. 
of silver salvarsan on two succeeding days, and after an eiglit- 
dax interval repeats tile treatment until he obtains a negative 
\\assermnnn reaction. Later, because of the slow response of 
Uassemia"" reaction, he gave one-tenth (0.1) gm., two-tenths 
(0-1 gm.; two-tenths (0.2) gm. on three successive davs mid 
repeated after an eight-day interval. 

Delbanco and Ziinmern'give on first dose five-hundredths (0.05) 
gin. or one-tenth (0.1) gm. Second dose, one-tenth (0.1) gm. and 
the next six to ten injections a dosage of two-tenths (0.2) gm. or 
wenty-hve hundredths (0.25) gm. They gave their injections 
w ith an interval of from three to five days. Thev state that silver 
salvarsan may be given daily without bad results. Boas and 
Kissmeyer • gave only four injections in each treatment with a 
Ilosage of fifteen-hundredths (0.15) gm., twenty-hundredths (0 ■>()) 
gm. and twenty-five-hundredths (0.25) gm. They state that when 
treatment lias been going on for some time there should be a 
long interval between each dose, at least as much as eight or ten 

^iAaizmatin 7 ,gives :it the first dose one-tenth (0.1) gm., and if no 
bad effects follow he then gives fifteen-hundredths (0.15) gm. on 
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the third day, on the sixth day two-tenths (0.2) era ninth dav 
twcmy-hvc-hundrcdths (0.25) gra., then four iujtXs of nventv- 
hve-hundredths (O.-o) gra. a week apart, and on the following week 
a dose of three-tenths (0.3) gra. II,. further states in seronegative 
primary syphilis five to six injections are sufficient, while in sero¬ 
positive pmnary syphilis n requires seven to ten injections, accord¬ 
ing to the duration of the positive reaction. He states that fresh 
secondary syphilis up to two or two and a half months' duration 
requires only one treatment of ten to twelve injections if the serum 
reaction turns negative four weeks after taking up treatment. 

here this was not the ease the patient with secondarv svphilis 
receded a second treatment six weeks after the first, consisting of 
fitflit to ten injections at hve-dav intervals. 

Kill.- and Frflhwald- give in single doses' from two-tenths (0.2) 
gin. to four-tenths (0.4) gm. of silver salvarsan at intervals of 

'Koll m'V't "T 1 , -"' gIVmB aU six to ci S ht injections, 
in the ,' w " L ‘ "" ,St - ,rv *° makt> thc therapy so effective 
n the nine to eighteen injections, intervals from two to five days 

that 1.1 perhaps ,N) per cent, or more of the primary or earlv second¬ 
ary cases we may expect complete sterilization. lit- advises 
beginning tl treatment with one or two injections of one-temh 
(0.1) gm. and increasing the dosage to two-tenths (0.2) gra for 
women, with twenty-five-hundredths (0.25) gm. for men as a 
maximum dose, with an interval of four days. He savs that we 
should never give more than 2 gm of silver salvarsan in a mouth. 

of hlr l’i pTa r B ° il . rd °, f M(,Iiral Officers consisting 
Of iMajor II. I. Carter, Captains Kimbrough and Kavcroft to 

myestigate and recommend a treatment for the cure of sx-philis 
treatmentT 5,1 VatSan ' Thls Boarrf recommended the following 

trratnient. rVili " f <la} ' S betWCeU eil< ' h <losc in each course of 

to c,,nsist of four courses of silver salvarsan and 

(Iredlhs^lfl coursi ’"f treatment the first dose to la- fifteen-hun- 
uredtns (O.lo) gin. of silver salvarsan. 

Second dose to he two- enths (0.2) gm. of silver salvarsan. 

three-Umths " f * ** «« » «» 

tes'timd r‘n1h^yX“ f ‘ “ood 

In the second course of treatment three-tenths (0.3) gm silver 

“feonH f“ ch (i ". s ?' " Ith seven-day intervals, then two and 
a half months rest. Course to consist of seven doses, 
the third course same as the second with ninety days’ rest, 
ine fourth course same as second or third course 
In conjunction with and at the same time of each injection of 



424 


WALSOK: SILVER SALVARSAN* IN* TREATMENT OF SYPHILIS 


itu",,lTrl'v rSan K ‘ Vt ‘ ^Sht-hundredths (0.08) gm. gray oil, intra- 

A Wassermann blocni test was recommended after each course 
and a spinal fluid examination after the second course. Durum the 
second year of the disease perform every three months a Wasser- 
mann blood test and lumbar puncture with a complete serological 
examination of the spinal fluid. If at any time the Wassermann 
becomes positive treatment will be renewed. If at the end ( ,r the 
twenty-fourth month the Wassermann blood test-and spinal fluid 
arc negative the ease is considered cured. This treatment was 
later somewhat modified by making an interval of fourdavs between 
injections during the first course. 

Primary Syphilis Hoffman* states that with one complete 
intensive course of treatment with mercury and salvarsan in 
primary syphilis we get a complete cure. Hoffmann, Xeisser and 
ocholz claim a successful abortive cure of syphilis should be 
attained in from Ml to 100 per cent, of all eases, proride,I the patient 
XT": <« the pre/nmtiee HWrem,,,, Lr,W. 

habry« state that it is generally admitted now that in primari¬ 
ly f 1 : ™“ ,n ls 0,,tamc<1 I >rl " r to the positive Wasserinanii 
period in 100 ,ut cent, of all cases. Galewsky* says that in all 
cases of early syphilis showing a positive dark field and negative 
Wassermann they continued to show a negative Wassermann 
throughout their treatment with silver salvarsan and during one 
year of observation following this. 

It is believed we have reached the point where wc should differ¬ 
entiate between primary and secondary syphilis by the Wassermann 
and consider syphilis with primary lesions, primary svphilis, until 
Uassermann is positive, and then call it secondary svphilis. One 
should lie extremely cautious in stating that a cure has been attained 
ill any stage of syphilis and observation of a patient, both from 
a clinical and serological standpoint, for a period of mam- vears. 
appears to be essential before drawing any definite conclusion. 
Io tell a patient that even in early syphilis he will be cured mav 
givc him a false security that in the end may do him an injustice 
as well as others. It would seem a better plan to tell the patient 
that some authors claim a cure, but that a cure is not at all certain 
However, this much is certain, as a rule, syphilis, like tuberculosis,’ 
can be controlled if the patient follows instructions. 

In a study of our syphilitic registers there were found 133 early 
cases where a diagnosis was made by a dark-field examination, 
these cases were divided into periods of from one to five, five to ten 
ten to fifteen, fifteen to twenty, twenty to twenty-five, twenty-five 
to thirty- and over thirty- days, in which, according to patient's 
statement, he had noticed the primary- lesion. The eases in 
question have been under treatment anywhere from four to ten 
months. 
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1 he following table shows those eases which have always had 
a negative Wassermann and those which at some time'during 
phts* mCnt t,u ' "assermann became plus minus, plus or double 


1 to 5 
G to 10 
II to 15 
1G to 20 
21 to 25 
25 to 30 
over 30 


29 

13 

3 

A 

3 

9 


Became plus 
minus, single plus 
or double plus 
while under 
treatment. 


Approximate 

percentage 

always 

negative. 


Approximate 
percentage run 
plus minus, 
single plus or 
double plus. 

18 


In the above small number of tabulated cases, all of which were 
diagnosed by a dark-field examination, S:S ran a negative Wasser- 
mann throughout their treatment, and oil cases became plus minus 
single plus or double plus during treatment. In all the eases in tliis 
*rrir* whichgate other than a negutire ll'axxemiann, xuch result inut 
Maine,I a few (lay* after beginning treatment, and thi* would lead 
one to beliecc that the am when starting treatment wax on the r erne 
of, or actually the secondary stage. It must also be understood 
that tile information regarding the time the primary lesion had been 
absence! was necessarily Maenrel from the patient, many of whom 
stated that the lesion was about the size of a lead pencil when 
first noticed, .-sometimes the information given bv' the patient 
was not dependable because his statement might be what he deemed 
best for Ins individual interest, having in mind the disciplinary 
actum necessary by existing orders in case he failed to take the 
prophylactic treatment required at the time of exposure Upon 
requestioiung many of these patients about the duration of the 
primary lesion, explaining the reason such information was desired 
and assuring them the truth would not lead to disciplinary meas¬ 
ures, I found m many cases tin- soldier had noticed the primary 
lesion much longer than stated in bis original questionnaire. 

'.'fortunately, at the time the re-investigation was made with 
reference to the duration of the local lesion, in most of tin- cases 
where the table shows a primary lesion existed anywhere between 
one and twenty days and Wassermann became plus minus, plus 
or double plus, the soldier had left the American forces i„ 
Germany. 

It is held that if the period of the primary lesion could be defi- 
n"cty stated m the above tabulated cases, where the lesion existed 
less than.fifteen days they would always run a negative Wassermann 
It will be of interest to follow this series of cases many years in 
order to determine if there has been an apparent abortive cure of 
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Sj-philis. Certainly in this type of case only can we expect an 
abortive cure. 1 

Wassermann Reaction in Secondary Syphilis. Halm” states that 
in eases of seropositive lues he usually obtains a provisonallv per¬ 
manent negative Wassennann with ten injections of silver salvar- 
san. In such eases he gives tivo injections a week, one of two- 
tenths (()._) gin. and one of three-tenths (0.3) gm Galewskv” 
says that in a great number of cases of positive Wasscnnanns after 
an injection of silver salvarsan the Wassennann remained nega- 
ive and no symptoms showed up later. However, in these casi-s 
too short a tune had elapsed to speak of permanent results. 1 le also 
states there were isolated cases in which notwithstanding an appli¬ 
cation of salvarsan and mercury the Wassennann remained tler- 
■naneiit > positive, belle!” stall's that it is impossible to arrive 
at a definite conclusion from a survey of the cases so far treated 

with. reference ?° tbe Wassennann. In two cases of secondarv 
syjrhihs a reversion of the positive Wassennann was obtained within 
wo or three weeks; however, he had a great number of cases where 
the Wassermniin did not become negative until five or six weeks 
had passed Hahn” states that after twelve injections <>r silver 
salvarsan the Wassennann was always negative in fresh cases, and 
nearly always negative in older cases. In thus,' cases in which 
it «as not negative six more injections of silver salvarsan were 
made without injury to the patient, and in some instances he went 
beyond that number, reaching twenty-four injections. Kahn” 
statcs tImt t,1( ‘ reversion of the Wassennann in several east's Inti 
not come up to Ins expectations. In one-half of the cases treated 
• Hoffmann” with ten injections of silver salvarsan the Wasser- 

mann reaction remained positive. Kollc> is of ... that we 

should obtain a negative Wassennann after twelve injections given 
as outlined by him under Dosage” in this article, except in those 
blood" CaSeS " hcre there a Pl x>are<i t<> he a Wassermann-fast 

Knopf and Sinn, ! ° in a series of 30 cases, 14 of which were treated 
with silver salvarsan alone and 10 with silver salvarsan and mer- 
cun, obtained the following results: 


THE WASSEKMAN*X BECAME NEGATIVE. 


Without Hr, after 
silver salvarsnn. 


Cases. 

1 


With Hr, after 
silver aalvtirsnii. 


1.2 

l.ti 


The Was serma nn remained positive twice without mereurv and 
tliree tunes w ith mereurv. 
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Muller” obtained the following serologic results in a series of 
cases, using silver salvarsan alone: 


Blood WiMscrmitnn 
aftrr silver 
salvarsan. 


Manifest Latent 

.27 13 


L.III. Hereditary 


Remained plus, p. «•. u i 0 3 

At tin- Station Hospital ami Convalescent Hospital in a series of 
’ '"' s, s -y-mdary syphilis manifested by a double plus Wasscr- 
in.mii and clinical evidence of the disease in the secondary stage, 
the following negative \\assennann reactions were obtained after 
each close of the first or second course of treatment: 

l'IRST Coi'IWK OF TllEATJIENT. 

Doses of Dose, of Gavr a 

Xu. of rases. unvo-arseno- I>o*» nf negative 

sunarsan. lienzol. gray oil. \v 


Second fonise or Tmeatment. 

3 


1 
1 
1 

11 

Our present schedule of treatment provides a rest of one month 
between first and second course of treatment. A smnmarv relative 
to W assermnnns m this series of 01 cases tnav lie tabulated as 
follows: oo cases received silver salvarsan and gray oil of mercurv; 
4, of these eases gave a negative Wassermann in the first course 
winch consisted of seven treatments. The remainder (S eases) 
gave a negative Wassermann in second course of seven treatments. 
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ApproMRiaieK 83 per cent, gave a negative \Vassermann at end 
o first course, and the remaining 17 per eent gave a negative 
Wassermann at the end of second course. Six C asc“ 3 ‘e.l 
sometime during their treatment silver salvarsan, n^ 
benzol, and gray oil of mercurv, three gave a negative \V-i ,>r» 

F?s=s«=seteSsS£S£S 

is, of course, too small for any final conclusions; however it would 
appear that silver salvarsan has a slieht WOUW 

arseno-benzol relative to reversing the tvUnnamn " n ° V °' 
Our syplnlmc mgisters show 510 patients have completed the 

course of "tirotara ^and^'^iCTHcentr^ve^ir^eg^ve^Vhsrer^ 

a lugher percentage of negative Wassermann., than theS 510 CR^ 

>C CXpl ? , " cd b - v ‘he fact that in our series of 

wit., “nTSteiiSr ,r r m< "" 

syphilis!'^ & ‘ m ° tl,erS . .> la '-t stT-ondaryTr'terdan," 

SUver Salvarsan with or without Mercury. Cialcwskv" states tint 
a X \assemiann ls negative sooner with silver salvarsan than net. 
salvarsan, he further prophesies that there will he no more relapses 

sUver P ™vn^m, t the' 1 ?' 7 pre "'f ur H "eurosyphilis. I Ic considers 
surer saharsan the best remedy discovered to date and as •, 

resu t of two years experience lie prefers straight silver salvarsan 
to the combination of mercury and salvarsan Ilf t|,;„L ti 

ar LnSt:rr ts i"z .* ^ ^s 

iiruhns and Lowenberg* state that silver salvarsan often works 
quicker than mercury salvarsan combination. 

ilauck- believes that the addition of mercurv is unnecessary in 
going silver salvarsan, he says that owing to the toxic effect it 
paves the way to salvarsan poisoning. 

salvarsan” ***** that meKUry ' S “P^uous when using silver 

• 9 enn ?. rieh3 s '«'cs that the addition of mercurv is umiecessarv in 

^ndan-TuS'rtV "" j " -.„osi,i« and 

whl m e K- ! "assermann turns negative somewhat sooner 
Sll \cr salvarsan than with other salvarsan preparations even 
m combination with mercury. He recommends mercury only in 
cases vv here a third treatment is necessary liecause of’the ione 
trnie since infection. He says it can lie used between the silver 

recuperating Tatme " ,S * P™"* ,he from 
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stat , es tllat one "lust be extremely careful with mercury 
and silver salvarsan in combination. He believes von should 

mercury!^* saIvarean and not too closely with the 

t, ‘“ t treatment with silver salvarsan and 

ere rv , , T™ Tre,“ Inlstakc ' ""'»B to the toxic effect of 
mercury on the liver and kidneys. Wechsclmann, i'inktis Scholtz 
and ton .Notthaft have given up the use of mereurv. 

Hons and kissineyer-= use mercury and silver salvarsan in com- 
no ham. J ^ that mereu,y t,,a - v ,,c ... hut it does 

Lenz* states that he can only support in an approving manner 
the favorable results reported of silver salvarsan. 

, rcihieh; 7 says that given the same proportion of arsenic silver 
™ “• -TT - lva - a "' m Which connection the 

do^ige ' ° ,C r "" T pcrn,it ‘ i a Wgher proportionate 

excellent- TT T T*' ° f S,lvtr salvarsa " "» syphilis is 
excellent, he has go.,,I results m all stages of svphilis He had 

quite a number of patients who did not yield to‘ dthcr treatment 

hut in Whom after the administrat.of silver salvarsan the Wasser- 

i r 'T'"'" a " r, '"* :li "ed so. He states that in scro¬ 
ll” -ls • I?', 1 aVCraKC " f u-n '"jevtions of silver salvarsan 

r-,n * ob,am a permanent negative Wassennann 

S<a,CS th , at .™" si,leri "K tlie inferior toxicity of 
r sal'arsan compared with old salvarsan, and its higher effi- 
with neosalvarsan, it makes a valuable addition 

,. rCn i ed ! eS - He th,nks a combination with mereurv 
appears to lie the best treatment. 

.'-ellei 1 * states that silver salvarsan operates in a verv energetic 

appear' "l? “l'T “ Ver ', sl "’ rt tla ' s . vm ptnnis completely dis- 
■ipjHar. He believes the use of silver salvarsan particularly 
indicated where there is a nephritis present. 

Clinica 1 Effects of Silver Salvarsan and Mercury. Kreihich” states 

he a with raP , am ' ,ntCnS1 . V f e ff t is rfrtained on the spin, 
(hct.i with sihcr salvarsan as with old salvarsan (GOO). 

balewskv" states that within twenty-four to twenty-eight hours 
te an ,, ,j re, ,o „ „f spirocllete A rc often not 

to lie found m the local lesion. 

B^M^.Lorabag. state that the exanthemata disappear 
remarkably quickly; the running papules dry up one dav following 
the injection and soon heal. * ^ 

JSZr S, , atcS tl,at thei F was a influence on the 

• pirocheU four hours after a dose of one-tenth (0.1) gm. of silver 

be found™' " lth ‘" t " CK ' C h ° UrS practicall - v no liv * n B spirochetal could 

Major Gentzkow and Lieutenant McXeil, in the Laboratory 
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Sen icc at the Station Hospital, <li,l not find living spirochete: in 
the nntial lesion twenty-four liours after an in^tion of sdver 
“ ^“tenant Ejmendorf, of the Convalescent Hospital. 

' tl ' at act ' vcl - v ,n ' ,l,lk ' spirochete have been found as long 
as twenty-one hours after an injection of silver salvarsan fifteen 
hundredths (O.lo) gm. pirns eight-hundredths (0.08) gr. of gray 
oU. an.1 that inactive spirochetes were found in the local ledo'n 

“, ”1“ h T rS aftcr an '"j«'tion of silver salvarsan 

. d gng oil. fhe number of spirochete present in preparations 
made after an injection of silver salvaisan and gray oil wc'rc invari- 

■ ; ^ 7 > organisms were found forty-eight hours 

after the time of injection of silver salvarsan. 

.... 1 , e ef [ ect of silver salvarsan on all grades of syphilis is favorable. 
,,, t? n J anifes t at,0 " s appear to clear up as rapidly as thev did 
under the older salvarsan preparations. There is a decided change 

n noil" i' a i es, ° n af, r (ir '< treatment, indurations pass off 
quicUs, glands are reduced m size, exanthemata pale down and 
the mucous patches and condyloinata heal rapidlv. The best 
apparent results obtained by silver salvarsan, as in all cases of 
salvaman preparations, were in those showing the ordinarv clinical 

, of 7°" <a p v syphilis, with mucous patches in mouth and 
throat and exanthemata. 

Immediate Effects Sometimes Seen after Silver Salvarsan. Ammhul- 
nc,md . ■V'Pfom*. Swift (Jour. Am. i!r,l. U),o) 

experimenting with guinea-,,igs showetl that a serum change took 
place after the first injection of salvarsan which led to the sensitizing 
of tlie animal. * 

•I. Ilanepz, H.D.L. (.Academic ,1c Merc. 191G) is of opinion that 
tte after-effects of arsenobenzol compounds, alarming in mam 
patients, are caused by a precipitation within the capillaries. 
According to hun this precipitation is caused by the reaction of 
an antibody with the next injected arsen..benzol. He recommends 
giving oversensitive patients small preparatorv .loses 
holle, Sehlosslierger and Leupoldy* in their experiments with 
mice showed that intravenous injections of small doses of salvar¬ 
san gave certain protection against an absolutely deadly dose 
twenty-four hours later. Many investigators place the aftcr- 
ettects of salvarsan preparations in the category of anaphylaxis 
and insofar as the first injections are concerned, as parallel to 
primary scrum poisoning. For this reason the after-effects mani¬ 
fested soon after the beginning of intravenous salvarsan injections 
are frequently called anaphylactoid. 

Galewsky,” speaking of "so-called angionenrotical symptoms, 
states that these symptoms were noticeable immediately after 
the first injection with some of the patients; with others they only 
became manifest after subsequent injections, so that it can onlv 
lie a question of anaphylactoid manifestations after repeated 
intravenous injections of silver salvarsan. I le states the symptoms 
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wen- chiefly noticeable in persons strongly alcoholic, or in patients 
suffering from heart affections. 

Hahn 1 ' says that the anaphylactoid symptom-complex turns up 
immediately after injection, he rarely came across it and it never 
became an embarrassing form except in the ease of patients where 
an affection of the meninges was to be presumed. 

Fricdlacnder'" described cases suggesting to him the idea of 
anaphylaxis, wherein patients showed a few clonic twitches which 
were rapidly transformed into a shaking tremor of the whole body, 
cyanosis and weak pulse. In his opinion in these cases it is a 
question of llerxheimer reaction and the term anaphylaxis has only 
IHX-II used to account for the clinical similarity of the symptoms 
with genuine anaphylactoid manifestations. 

From the most recent investigations by Schmalt. Giessen and 
."aelis the presumption apiiears justified that anaphylaxis is not 
a chemical reaction of the albuminous substance but a’ process due 
to physical causes. These authors, apparently quite indepen- 
Iicntly Of one another, come to the same conclusion, viz.: that 
anaphylaxis can be produced by the incorporation of non-allmm- 
moiis substances, as for installer carbohydrates, provided colloids 
only are concerned, but that the trae anaphylactic effect immedi¬ 
ately disapjiears if such solutionsarc first passed through a Berkcfeld 
filter and the filtrate only is injected, or if the emulsion is consider¬ 
ably heated before injection so that the colloidal solutions are 
transformed into chemical solutions. They come to the conclu¬ 
sion that in intermittent silver salvarsan treatment the danger 
"I anaphylactoid manifestations conies into question at the time 
of the first injection, and that for the repeated use of it it would 
he advisable to commence each fresh serii-s with a small dose in 
order to first overcome the oversensitiveness. 

Angioneurotic Symptom*. Lcnzmann states that a strong eon- 
mitration of silver salvarsan lea,Is to angioneurotic symptoms. 

lelbaneo and Znnniem* state that patients having*a tendency 
to angioneurotic symptoms should be given injections very slowly. 

. ehoenfeld and Bimbaunr speak of angioneurotic symptoms 
winch are sometimes followed by collapse*. 

Kolle M states that angioneurotical manifestations are, as a rule 
due to the repeated injections of too concentrated doses of the 
remedy, and in most c-ases they can In- avoided. lie further states 
that in treating patients attention is called to the necessity of 
good nourishment and to the avoidance of excesses of any kind. 

1 \ following these directions the angioneurotic svmptom-complex 
can most certainly Ik- avoided. Hut it should be pointed out that 
the said symptom-complex does not in any .circumstances offer 
any apprehension, because so far no single case of death due to 
silver salvarsan has been recorded, in spite of more than 100 IKK) 
injections. 
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it 2iV “ 1 ' pewnt ' solut ' on « b >' hi™ renders 

poss hit to present the cropping up of angioneurotic svmptoms 

cal st . ^ Stat , eS never the so-called angioneurott 

ral s^nptom-complcx as desenlied hv 1‘inkus,-' „„ r the vasomotor 
s'gns as were observed by Galewskv 18 and Sellei 

the angioneurotic symptoms as described bv many authors are- 

T irZ'ict"T™' T" m thC l,a ' k ' " lema " f hps'and face. 
ptrochclw fitter. In primary anil sceondarv eases it is no 

uncommon oeeumnea- to observe a rise of temix-rature after the 
rst injection, which should l.e interpreted as spiroehetie fever 

WSSSTT/ » continuation' 

tin treatment. If there is a higher rise of temperature after 

tin second or third injection, or if the high temperature is eon 
imuod over a longer period, further treatment must be interrupted 

their nomial slate”" r0 " ,li,i0nS " f " K ' pati ‘ ,nt 
1-abry^ states that spiroehetie fever is cause-d bv the decrease 
m the number of spiroehetie, usually after injections with silver 

m, increase the interval or decrease the dose 

'T '"T * hat ” "■»«!■>" after the first 

„ , "scnobenzol preparation in late primary or earlv 

secon, ary syphilis. We have always interpretal thh as IkW 
tionon tl ^hc i'Pirochetieulal effect of any arsenobenzol preptmi- 
* . on the spiroehetie, thereby suddenly throwing a protein sub- 

fev T ™ le r and P , n " lucin e the So-called spiroehetie 

„ Thls na > mterpreted as angioneurotic svmptoni-com 

rtf’ '-’ r .. reaction. We have never sein a reaction 

follmymg silver salvarsan that we considered alarming. 
.Wrore/opwir. Lhrlieh and Gennerieh“ have said that mono- 

Xtm’Y'll ,'i' " le 'T' " f <—»* rilix-.-.l spiro- 

relansi-s b . , n "* l" C sh "" ,d " cv,,r alarmed over neuro- 
, ; | , has *«* Ihti. a ease of nenroreeidive 

im Sel eb. I T 1 as Cerel>ros P in “ l syphilis. Kreiblieh” 

' , ' 1,1 ' * la , ve seen cases of nervous relapses after silver 

. wsk> ": Sinn r cach "i** i» more 

“ -onr records do not show a case of neurorelapse. 

Periphlebitis. 1 his rarely occurs and is always due to faulty 
tee line the extravasation of the solution into the tissues at the site 
of injection, or trauma to Ultima of the vein. An abscess at site 

pete^ries T "T™ ”*? °"“ ,H k "owlcdge in our com- 
plete series. In the out-patient clinic of this hospital there are 

L «-n nearly three hundred injections on the morning of the day 
our out-patients are treated. 

Effect on Later Manifestations of Syphilis. Weiehbro.lt, Knauer 

rnte^ n by , sUve”^n! a,e * hat ,he Spi " a ' "' li ' 1 " 

Dreyfus’ says that silver salvarsan can have after-effects more 
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frequently than neosalvarsan; however, he reports good results 
in syphilitic diseases of the nervous system. The host results 
obtained in the early stage of the disease. Ife states that 
he subjective symptoms disappeared after a few injections and 
the objective symptoms in one or two weeks 
KoUe 1 * speaks of silver having been used for manv yearn in the 
treatment of nervous diseases with apparentlv good‘results 

I / ahn f at f * ' at obtained good results in cerebral syphilis 
anti remarkable effects in tabes -ypnuis 

nen-ouTS^ 0,,taine ' 1 R °°' 1 in 

Goldherger 5 * is impressed with silver salvarsan and thinks that 
further investigations should be made with this drug 

wnlV.Tt r wM ? ^ ri o ,|| aendcr" > has used silver salvarsan he 
M,l T ,hat saIv arsa„ or neosalvarsan is preferable to 
Mlur saharsan m nervous syphilis. 

I nder the direction of Major Flynn, Captain Kimbrough has 

“ ‘ilTt 7’ in ,,f treatment 

"... 'Ph ' , mV, "F '"P 1 ’" 1 *'«* third course of treat- 

b n ., H ,r • ; ,0 iv" r ' V exam,na,lon » as niatle by Major Gentzknw. 
rqiorts the \\assemiann negative in all these eases with the 

Tlmuvo'hsir'iI , ,hc S '7 a ' l !" i ' 1 « phis-niinus reaction. 

I . two last-mciitioiled eases had been treated with other arsenip 

Sid7r k" S l d,,nnB HrSt 0H,,rsc ,,f tht ‘ ir treatment, and 
I, . ' ,'"''’ 7 rCCC1VC ' 1 tl "‘ ir 'reatment regularly. In one 

i these cases the \\ assemiann was sincle-nliis strnmr 
patient did not take treatment regularly, there was a lap-e of six 
nadent w ep " IFSt ‘"" l Sreon , <l t ‘ ourec > »nd in the first course the 

I^ he oZrca Ven .r’w a,,;Cn ’ CnZ ° l rathcr tllan silver salvarsan. 
n the other case the \\assemiann was plus-minus and the patient 

nOVO - arSC,,ol ' C " Zo1 ,hc eourse rather than sffveJ 

has^catl's™' Cl,!e / <>f f7 P- Ve '. Ear ’ *«* no,I Throat Service, 
lias treated 8 eases of syphilitic intis which were given silver sal- 

'“ rsan “"".‘lined heretofore in this article. He'states that be 

le wX 't UnP T e '- "• i "' r '"" l,S .. ‘his drug. 

He wished to emphasize in particular one ease which yielded sur¬ 
prisingly rapidly to treatment. The patient in question was 

ihetosnitd ' •'ll'"}' 1 ' 7’"’ i,,ters,i ! ial fcerati <>' i on his admission to 

se d ev, fUrt ( h , Cr . S : ateS ,hat *'* *»!** obtained in this 
ease with retell months treatment with silver salvarsan were 

months. llC 001,1,1 not llave e.xpeete,l before seventeen 

Argyria. We have not been able to find anv case of argyria 
reported in the literature, as the result of silver-safvarean treatment 
Oiir cases have not developed any such manifestations 
Poison after Administration of Silver Salvarsan. Foulerton* 
states it appears that the results characteristic of poisoning by 
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arsenobenzol compounds may lie produced by the action of arsenic 
alone. Hut m new of the serious damage to the liver and kidnev 
tissues m experimental poisoning with ortho-amido-phenol it is 
impossible to ignore the probability that the toxic action of the 
arsenobenzol drugs may he influenced to some extent hv the benzine 
constituent. 

So-called arsenic poisoning from arsenobenzol preparations mav 

than mm T 1 ' 6 ’ S . ub .* cute a , n<l c,iro " it -- I" a series of more 
than 0000 injections of silver salvarsan m patients who are either 
still under treatment or who have been under treatment with 
sioer salvarsan m conjunction with mercury, there have been 
only two cases of so-called arsenical poisoning which could be 
attributed to silver salvarsan. In all the other cases of poisoning 
at this hospital the patients received novo-arsenolieiizol. One of 
of these cases received three doses of silver salvarsan. First dose 
t “ f 11 ' Sll y er salvarsan, eight-hundredths 

• d I.T- gray oil. Second dose (six days later two-tentlis (0.2) 
silver salvarsan, eight-hundredths (0.08) gr. grav oil Thin I 

dose (four days later) three-tenths (0.03) gm. silver salvarsan, 
eight-hundredths (( .ON) gr. gray oil. On the same dav following 
I" e 1 , ,, of , s ‘ * ver sal'arsjin and gray oil the patient suffered 

tram headache, chills and dizziness, vomited twice and complained 
, pain ill the epigastric region after the injection of silver salvarsan 
that day, three days later he developed sore-throat, diffuse erv- 
tbema over the entire body, face edematous and red, a temperature 
of 101.4 and slight jaundice. The patient's urine was positive 
for albumin from the day following the second dose of silver sal¬ 
varsan until fifteen days later. The other case received the first 
course of treatment. On the day following the last .lose patient 
states tile tips of his fingers and toes felt numb, skin became red in 
patches, which was quickly followed by a diffuse erythema, urine 
showed albumin and four days later early evidence of jaundice 
Albuminuria. Muller” States albumin in the urine was never 
noticed in his cases. Many authorities consider nephritis as a 
contra-indication to the administration of salvarsan even in 
syphilitic nephritis. -Scllei states that silver salvarsan had a 
fat orable influence on the kidney in three cases where there was 
a nephritis in combination with the syphilis. 

About 1 per cent, of our cases show albumin in their urine some¬ 
time during their course of treatment They mav lie tabulated 
according to the number of doses of silver saivarsan and mereurv 
as follows: 


caws. 

1 


No. «»f ilnsra of 
stiver salvarsan 
and mercury 
. 1 

3 


No. of 
cases. 

S . 
fi 

3 . 


No. of doses of 
silver salvarsan 
and mercury. 


During 2d course. 
During 3d course. 
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In about one-half of the cases the albumin cleared up under 
further treatment and as would be expected these cases were those 
who showed albumin in the early part of the treatment. On the 
contrary, in those cases m which the albumin appeared during 
the latter part of first course or later, there was a tendencv for the 
albumin to persist until further treatment was discontinued. 

the confusing factor in cases showing albumin in their urine 
while under treatment for syphilis is the fact that we may be deal¬ 
ing with a transient or toxic albuminuria, from various causes, 
i. <•„ syphilis mercury, any arsenobenzol preparation or the various 
organic or infectious diseases. 

In view the fact that many writers in using silver salvarsan 
alone do not speak of an albuminuria, it would indicate that in 
some of our cases in which this condition presented itself in the 
latter part of the disease it may have been due to mercury. 

is hoped that a report on albumin occurring during treatment 
may be made at a later date. 

*“T7i ® i,vc . r s,llva, 7 a » js the strongest spiroeheticide 
as well as living the least toxic of all arscnolienzol preparations, 
according to results obtained from animal experimentation, that' 
has yet been introduced, and nothing has so far developed in its 
Clinical application to contradict these observations. 

7 •?i Ivt ; r «>{v:irsan deteriorates rapidly when exposed to the air, 
and tins deterioration is recognized l»est when the silver salvarsan 
is placed in solution. 

•>. I echnie of administration requires. 

(u) Strict asepsis. 

(6) Freshly distilled sterilized water in the proportion of 111 
to each one-tenth (0.1) gm. of silver salvarsan. 

(c) Sliver salvarsan powder must be completely dissolved before 
administration. 

(rf) Proper precaution to prevent extravasation of the silver 
salvarsan solution into the surrounding tissues is essential 
W blow administration, i. r.. not less than one minute. 

II i Sll '; i L “ Is " s< ' , 1 1 probably the best treatment 

(based on the results reported m recent literature) is as follows- 
begin the treatment with one-tenth (0.1) gm. of silver salvarsan 

b!mdr SC l,‘ t "'°; tenths ( "' 2 ' S“- fl,r "omen and twentv-Hvc- 

undredths (()._.» gm. for men as a maximum dose-, with an interval 

onemonth " 8 ‘ oses ’ and ncver Rive more than 2 gm. in any 

o. Ihe results obtained in primary syphilis on the Wassermann 
reaction are as good, if not bettor, than with any other arsenobenzol 
preparation used m combination with mercury 
(i. The Wassermann reaction reversed to negative as rapidlv in 
secondary syphilis with mercury and silver salvarsan as in anv 
otlier arsenobenzol preparation with mercury. 
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7 Jlercuiy should be given with silver salvarsan in the treat- 

tin,e „r f f S ii 7>h '- ' S '. 1 " h !' ther °, r not i( shou, ‘ l >* given at the same 
l “ r “B the silver salvarsan is another question. In mili- 

T tTV 15 ; ll '?, ln ' l ' ,r f° B've the two at the same time. 

svni,ilkl V VCf “, lv,,rs ? n 0,1 a " clinic “l manifestations of 

svplnhs is dm,hilly rapid, and appears at least as effective as 
lliat 01 am other arsenol)cnzol preparation 

9. Alarming effects of silver salvarsan were never seen in am- 
of our cases. 

10. Constant vigilance in the administration of all arscnnlicnzol 
preparations is essential. Particular attention should be given to 
patient s weight, a beginning erythema, functional kidney and 
liver tests. 

11. KoUe, llitz, Galewsky, Hauck and Gennerieh appear to be 
of opinion that silver salvarsan is better than any other salvarsan 
preparation. Boas, Kissmeyer and Muller seem to think that 
silver salvarsan is on a par with salvarsan. I >reyfus, Kerl, Schocn- 
feld, Bimbaum, Bnihns, Lmvcnberg and Goldherger think that 
sihcr salvarsan is better than neosalvarsan. Hoffmann, Knopf, 
Seholtz and Sinn prefer salvarsan to silver salvarsan. Von Xoth- 
haft says he obtains no better results from silver salvarsan than 
other salvarsan preparations. Fricdlaender, Sellei and Hahn speak 
of very good results from silver salvarsan; Fabry says it might well 
lie called upon to supplement or supplant neosalvarsan. 

Conclusions 1 . Give mercury with silver salvarsan until it has 
been definitely proved that the mercury is unnecessary. 

— Energetic and intensive silver salvarsan and mercury treat- 
ment are indicated 111 early primary syphilis during the pre-positive 
Nassermann period. 1 

d. Silver salvarsan in so-called abortive treatment of syphilis is 
not so dangerous as other ursenobenzol preparations. 

4. Ihe literature on silver salvarsan and our own experience 
with this preparation, warrants the further continuation of its use 
An excellent field for the further study of these eases and tin- 
subject m genera is now afforded at the Station and Convalescent 
Hospitals. It IS hoped that the work is just begun, and that bv a 
careful tabulation of the cases now on hand, and the careful observa¬ 
tions noted in our syphilitic registers, by the teamwork of the 
x anous professional services and with the careful svstem of follow¬ 
up which it is expected to institute, this series of cases alone should 
in time enable us to draw definite conclusions as to the efficacy of 
tins preparation. 
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